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Abstract of J P1 11 55849 

PROBLEM TO BE SOLVED: To effectively 
separate the random noises of dependent 
contrast from a bone section component even 
if an irradiated radiation dose is changed by 
using a threshold value dependent on an 
irradiated radiation dose when a radiation 
image to be subjected to bone processing is 
photographed for the threshold value 
processing of the skeleton processing. 
SOLUTION: A threshold value setting section 
21 stores a function where a irradiated 
radiation dose at the time of photographing 
inputted image information and a threshold 
value suited for effectively eliminating random 
noises generated in the image at the time of 
receiving the irradiation are caused to 
correspond to each other beforehand as 
shown in a graph. Then, when the irradiated 
radiation dose at the time of photographing a 
radiation image is inputted from the outside, a 
threshold value corresponding to the stored 
radiated radiation dose and suited for 
effectively eliminating random noises is 
calculated. Then, the threshold value is 
inputted to a threshold processing section 20 
to obtain a skeleton image. The obtained 
image is inputted to a second calculation 
section 30, and outputted from a 
morphological processing calculator 100 as 
bone image information which results from 
skeleton processing. 
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tzmrn'm^ML-z, *m;-mmzm^< xt 
>v v ymwm-tz bizx*)^ memmwvftw 
m$m± tzim&t&mmmnniimiz&^x . 
mix *)v v ymmz9ttz-> x.mm^ybyxh^m 
w&tfMZivfimmm&tf ix.myhyxhmm 
mm^m^mmnbi ^yy yxvm&mmitifc 

m-tmtzxT-jv v ymmizmmmwm i 
x. mmm<Dmmcomm^mzmtx^fim^ib 

<Dfc» ttzmim o % , miix^iv v y>m<m&. t § 

tihmmmmmmmzmLtzmmmmtz 

tmmt-t&i>wxhi 0 

[ o o 8 3 ] £ z. x\ =t-y t^^-mmzm^< xt- 

)ihymm. ■wmm&xt/rmmmz^xte. ±12* 

wm% 1 oykwm wmjmzmh i> <nt nmx 

[0084] mffl&b fct fflm&t %&&W* fdi 



ttzte-MXfot, 

[0085]rjyh7X hm&mWt ii. 1f IPF4-5122 

ayhyxhiz^mtmm mmmmtm-h^ 

[oo86]3yh^x hsswsaco^fc jjfiittf tto 

*«^*< k m^mmmLxwMmmxhiz t m 
^bLx, ayhyx hmwm&mtdzmMm& 

*<WBMlz X-oX^yhyX hmwmmcoay h yx 

vkKhko %$&wm?b hz.k mm-tt . 
[0087] rmitwM-thi?mi. mwmz^i- 

[0088] -ttthh . msmtk mmm^mz^ 

izm^i-hmzMitzmmt ^nmmtzjv^^r^r 

■^fitzmm^mz-nmLtz, =yyyj»j4x*fflm& 

iiz-o^x. yy^/AXcom-^mm^t, ?yh 

a xiznmi-mmcom&mtcDm **ti?tim. 
zvja xcoay byxhm^izLx. &mmmm 

5Xh**ti?tMk LXB&ttiAi X\\ 

[0090] tizmmcoTjiit. mitz£o%* 
^-?-wte£z>AMziixt(:< , zwrnmrnm 
£W8&kf¥ mizMMmmm) mm&ztvxz 
himmmmmmmt vximtub. zm\m 

[0091] tzamzm-ui, t i>mtmm 
imz&ttitvx-bti&j; < . mtm 
mM.<vmt>~f. Mmmmmmxfo^xitiw 
[0092] *mnm4<wmmm.mmi. m 
i&Ltey h yx b^Mmmmziitzmmmizmm 
ztitz. mm^hmmmmm^ ^ 
y h yxvmzmmitm-tz. t izx 0 , &mmmiz 

[0093] ?%bh*mm4<7>wmmjmi3 
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xim-tizbuzj: vfthtitz^ mmwztmmmzti 

fflmva y h y x h £HJr£<D3 y hyxh lz$m?& 
a y h y x y m&m&*Wtfk L , ft WJ&mm 

mm%mt Mmft+wwmmm&tzts v ^ 

h^m»i^*^glMitLfel»3y h yx h&gtm 
il^ti-ftifSU fjpy h- yx \*&@m$miffiZti 

Km<D&mimmztti-&m^x^)i< h yumiz&vz 
mwmmms. mmz~mvz z t mm t -r 

[00 94] C\ZX\ t-7*ay-II(;l-?*<X^ 

mam ^ ^x a . mmrnm 3 nmmmm 

[00 95] H-co8^tt£ii^J«tcjr<fcfcE-^ 

£ b Hz i 15 #^£M^tS^K 

mnmmx. ^mwnwmfczmsetiniz®. 

[ 0 0 9 6 ] . ±ie*S6B^)® 1 £,314 o^it® 

if. X^-jKUjl— A (Star volume ) . S-VXhy 
•y H?$Ff (Node-strut analysis ) fcj: D#^tLl>Ml 

[00 97] 

fur. x>r)vyymmzmh. ^m^t/Axm 

iHttzmtxmtrh £ 1 tz x 9 . ^f^si^a 

<nmtmm&iz&5tFt& ^>vyx ymy?j± ; a 

x*mmbzmmfrww**h - 1 . s/ 

Nm±.zmzbtfx-%z>« 

[0098] *m&m2<wmmmmmi l z£tL 

if. XT-ivvymmzmummm^mm. mm 

n&*iizwmt b uzmB^titzmmmmmmzh 

ft h fe ? y 3 yfaofcfiSSWI J: 0 ^ < . is^M 

tthWisvywrnBsmki. 9*s<Ks&ts;: 



[0099] *^o^3co#Hfi'lffSffi#*^fcJ:^ 
if. ^-7 toy-MSU^K x^hy^Jico^ 

3 y h 7X h^»i^it§ titrnmrnx-fo 4 1 

#fc{±. x^hyMat^ioT. ^rjyr-^xh 

sai«si^S6*^ Sfif-ts 3 y b 7X hi^wsi* Jt 

•r-fc^j; 0. ^mw^mmmmmm^b^ 
MmmmwmztitzWi^z h . mmm\t iyyy 
x h^mmmmmmwrn. ttb%mwm%mz 
x vmziittmmmiizmzti. mmmmm 
%mzm t tzmimmmz mm txx^nv h ym*m 
zti& tznb N wm^iizmmm&iizmprh 3 y 

YyXV<nyyfKJA SftSWfcHMBJS^*»fe^tt 
i t ifX% . S/N &[6l_h§^|> i j?X% h . 
[0100] *^^m4<o#H«flf?fflR#^fci:ii 
if. x^hyMHfcTt^T. ayh^xf^Ma 

^mfmmmmz. ^ti^ti^yhyxhmmmm 

*mz b fc i D fc. #B«ffi #ii3 y h ^x hSSBMtt 

3iir^H«ffif8. ttb%n-<nim&mzj;*)iwz 
iitzjtmmmizzti^timzti. viz&ixwmi 
mzimix&mimmizzti^tiZi thy yyj* j 4 
xwmmm-uKMzu-^t ; t . l 
^3^-5 rifc«iSflHarc 5 y ^"^ y x^^n^ < 
* d . mi%<vmizm^<wmcomcommtitjEm 

[0101] 

m<nmm%mm<7)mMz^\ ->x mmzm^ ^xmmt 
s. 

[ 0 1 0 2 ] 0 1 if, *%0j^^ 1 co'tifm'fffgwft^ 
%mu loot, ^^-7*ni;-jsfl3iB loot ±9 
^t-Mlfl (mtf. x^'ja-A, ;~Yxyy 

loot x *) nt>tvfc&Mmmizm-5\, ->x r oaflMSii 
imt^mm&*-tmw$&&& 3oot ^41^^ 

[0103] Efi^E-y^o^-SfJIilg 100(4. H 
-xay^a^JiL (A (0) ) . ^mz^io\Z3^a 

-zsBytmzm, (b (o) ) . ^com^xhtB 
( 0 ) £Milfifif# ( ?A \/ y h y»iMoB^H 
m (s-b (o) ) . ^fihisi«c7)M 

mtM \y~ : ^B ymmmmimwA ( 0 > 
mmsbix'ff~?xzti?tiitmmtmmms 
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(o) , s (i) , s (n) ^nbmvmnmo 
^^Mzmmmmmms 
( o ) , s ( i ) , -, s ( n ) mm^muzx 

immmmo: . mmmmmo^^^zmixm 

s. 

[0104] BBffilfeSaQlteJi, 0 1 tiZtft*. o fc. A 

mmm&vmm?mtimtt:b* mmz%.t 
hyvv^M x*mmzm&h <n m itzrm t 
tftibmrj y <m < mmhtitzmmmm s n 
xa o . mfrt>yt^)/-?-mzi: & mmmmm 
mmammfism&jjizti& t . - nmm tut 
RSRfc liitfi x . ^x^titzWMwmmznm 
itz. jvy&jA xmmmzt i^izmi tzm 

[0105] ztxz(7)-$ibt>ivtz9>yj*s4x<7)m 
^^Mm:mmm@mm(iz?j] $*u mm 
moi± z nx-n § titzmmzm^ ^x . im&mm 

#s (n) fcWesh^ffifcU x^H-yBfftfflffts 

kl ( n ) = { Ski ( 0 ) , Ski ( 1 ) , Ski ( 2 ) , S 
kl (3) , Ski (4) , Ski (5) , Ski (6) , Ski 
(7) } 

[0106] mmmuz x ^imMzx^^ y y 
wmmsw urn. %2mmfc-?<h*ti. %2 
«3t*3oi±A* § - tt h x *iv v >m\mm s ki 

@PtlSUM(i, j ) =Skl ( i ) +Skl ( i + 1 ) + 

-+ski ( j ) &mttj*±yvmmimw>&. m 

2{^kL£MT14. SUM (0, IK SUM (2, 
5), SUM (3, 6). SUM (4, 7) (DA^OXh 

h. 

[0 107] ^LXZ.K^A^m^^Ym\%Wk 
SUM (0, 1 K SUM (2, 5) s SUM (3, 

6K SUM (4, 7) fc8ocox^hyn#ffi#s 
kl ( 0 ) , Ski ( 1 ) , Ski ( 2 ) , Ski ( 3 ) , Ski 
( 4 ) , Ski ( 5 ) , Ski ( 6 ) , Ski ( 7 ) £\ X^r 

)ihym®(vm$kxhz>'WW>mimmk ix. *-y* 
[o 1 0 8] iMMMmmmizi&mm 

(2««I) (i. Jgl?iftittOfcJ:oT#^£#M 
H^WtfifigS ( 0 ) , S ( 1 ) , -, S ( n ) ttJ 

mmcoxtni- h ymmizm&zcom 
\m±-imx% h-n. yyy^jj xmt<n ^yy? 
x h&muffitt&rtW'k Ltz^xm^-titzub. 
mmmmRcoM^zx ^tii n&f&ftt y yy&; 

[0109] l^l. xwbftffflwmmm&m 



mth^-ytxnt-mmt m^mt, mm 

x\,z Liztf -3 xm-t t , n\zmwmm\,z%m i 
fz.yyfh.M x* mmwzftmth <wzm Ltz h <d 

co i i o] ^rts. z\0mmmza\\x\t. mm% 
m^m^mmm^x^tit t^t itztK mm 
mnsm. mmmmmzmmm^-tth^x 

mmm t mmn&mf tzmm^^th & . t tzi&x 
u^tLimmtmmmA^nmmimt ix 
imLxio<c\t^mxhi. 
[oiii] tizmm®m2iwz.ftkmtm 

w.mcDXjimx%< . mrnmmmmmmA 
m%ti - 1 zm&mmammt ixn 

ZtiZ>£dt,zlxi>£\\ 

[oii2] mmm&tmbit. ±&Lt$m£ 

x mm^t^zitix, )Vv7T>yyf-y)vmz 

[oii3] z.<7yxo\,zLx^~7tr2i;~mnmw. 1 
oot; i o , ^ y?K j a xj&frhmmm 
£ztLtzitMmm~tmmmi&, itmsmmMta 

m* s A* $ titzitmmmimia, 

m*^® 3oo«, x^titzmmm^zm^x^u 
[oii4] f-ffiit^s«sai#a 2oo£j: sfieio 

[oii5] m3\,z&\^xmmmmm:. ^<r>\m 
fflrtpftismm. x^-jku 

^iLmmmx-fct). 

Vt j = XE li 4 /2 li 

fit. h (mj z*>kti-%>{mv)mizi3^x, # 
xmimz^xm^za^x^^ti. si±^^t 

<7)*[*l (Mi{f 9jgrfctf)403rift|) tj3tt4«*^)-6 
- 1 . lt . v t j zy-yrv y?MZUz% 

[0116] #«jtwi»:tB¥S 2oote«fc D^fe^ti 

mmz^xmmm'mMfMz^h ttuz^ m» 
m&m 3mzm^Ktz^mmmz£&mnmmt 
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s. 

[ 0 1 1 7 ] H4ii. *^^2^#H«fflff8K^ 

Mmw wo- i;. iHSjtjgfHisama 200 1, mm 

mm 300^ &fi^^#ttii^a<7)^^*-r7-n >y ? 
mxh%» 

[oils] w^n*-?* u=j~mM-mm ioo- a, 

H 1 teS* bfcHSfcJBJBto* - 7 * n >MHSHS lOOfc 

nix. mmk&mmmtmmmm^ m& 

Btf^^a 300 1 nmx% h« Ltztf-oX, 
««f<!oeM^9J2i - m^m&muz^ ^x mma 
tots. 

[ 0 1 1 9 ] &*5 S 3WlOT-7tny-ISl 

a ioo- tctsx^hyjoa^^tstLSMfaii 

h 5 is*-*- i a v x v iismK 
ffymwm kki> izmBZ tiX\^$>i>cox$)&. 

[01 20] Xt 7^x -y i/SW{±. MtlftfflMXfi^S 
PBWfcg&S6ffl<ZHr?5''g>'dl, d2, <B, d4, d5, d6 

$ fro vs. 

[0121] m\mmm2r j±, AAawiit 

fflf£fc):£ffc&»6 ^ «Xf v 7°>/ x >y ^'SWgU^^ttffl t . 
* fcli i»T >y 7°^ x >y ^SW^^fSfcttffi $ flfcif 

[0 122] ^LTBfffifSSg|521' (i. 3iXf77^ 

x -y i/swg|5#oHMf IS^KI IX s b 

($J;i«:d6|*j) (Ad) iSitfRSft-S-fe 

?y 3 yp B 1 (fiUlfd6hd5H) <rym$S£8M (AD) £ 

[ o 1 2 3 ] i z xn— is 3 >mmmmm a d 

{4. 7 JAX^yyyXY tse&f S tf>T* 
A d<Th<AD 

=5: h IS ffloBMffTh £tfcj£ L . «BTh & K WISP20 

[0124] ztibz* f) . »^fls«sH^)H«aai^ 
frr t zmmimm&m itzm^z t . 

20{4 , £ ^SISifScl«Mlfcfic#1-5 ayhyxh^yy 
[0125] BB««raS20mT^fll«S*^fflJi. H 

i fc^tfcnst»JB^-7*n5;-di*sia lootin 

[ 0 1 2 6 ] 06 {±. #%BJ!cDSl3^#M£ffi»#7T 



mm ioo- itmmmmmm® 2oot. mim 
300 1, 7djztummm£ttix . mmm 

4ootzmitzitmmm<7)n$L$:^i'y"v - y mx% 

[0127] m^^-?*Kii>-mmm. ioo- 
m^wmt^w^mm: zyhyxhtzixo urn 

^xyivhymmn^tLx^h. 

[0 12 8] Z.<ryavyjxY$mm*. 

m h mmm o ^# * mmmmw o ^fr*^ ^^t^-^ 

[0129] *Hlfi^M^-7 *n^*-S[3l3IE 10 
0" {±. A*S*ifcH«fflff8fcS*LT. Siffl«fflfffi{c 

m-hzcoay h yx hSSBWPI^S 400fc J § u y h 
yx h^mmm^itm^h i. o fc. 3 y h 
bjfi^»i2rM-f3yb7Xhjt^mMagP40i. ± 

itz&mmBmt mmwss 1 ?«E§i5io t . bqh^^ 
20 1 , m 2 ?n»gp3o h . gg mmmuz x & mmm<o 
mmzm$i-t&mm£%m2r t mttzm^x%i. 
[ 0 1 3 0 ] zzx\ iMs^m&mizmim^m- 

0. m{mmM2ot3£T?M2mM-mote^xi±. 

[0131] tr*mtffimcD^-7*m;-mmm 

100" izlt, aybyxhimmm^® AOOlzXm'b 

mmxh h itmm<v ayhyxh ^mm^zmm^ 3 y 

hyXht^hXo^zayhyX hm&mnmztifc 
^yvyx 4O0fci S3/b7X 

rsmmmm^x^tirzmmm (^yhyxb^m 

[0132] ^colSH. a y h yx bM»I¥IS40 
[0133] MMS^H-fcJi:, ay hyX 

tis^Tii. ^< t m&mmcDfrzmm^yhy 
x hizmLi-nmmmfcztL&tztb. mmmwh 

mmMlz^Xcoayh yx h3mSffi&F*m&, 

m (mm. xtiimz^b^-fMMmmimzi-mm 
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Xit. 7tO 3 y b 5 X h IzUi-Z. b fcOT "Jl&tffr to Xh 

1.0 

[ 0 1 3 4 ] icofc a &WMt{;L BSMB% 

[ o 1 3 5 ] 3 y h yx hmMmmtmzhimm 
immmztitzMimmn. immmmt mm 

£§1521" fci 9 fifcBHI <50JtRt J: § H Wi 
[0136] ^TMIl££g|521" fcti, 06 fcjjrt J: 

£ commm- x. h mmi ^tzb% mmztk t&y 
y ^ a y >f xss&swfci»*-r s UcUffifc 

[oi37] itifci *) . a y h yx h$emmff%% 
5 y ^ a jaxz m&h z. k . in&j£#*>b« 

fi!?8<D S/N £ iftLbXtfS Z b iPC* h . 
[0138] Mffi^agP20JilT^1i^«O#ffl{i:. 0 
l tew Ltzmmmv)^-? * n >MStS3SB 100 fc |b| 

[ o 1 3 9 ] zix\ #mmk<wmmmmiim 
§§a ioo" ^fflv^T. R-<D?j£¥#«^ij«aii&£ 

hfcgW&syb^Xf^MH^feffiU #fe 

mi. 

[0140] mmuzm^^ttmmtmm^mm 

100" teAflU #B«fflfR£]R#$-£. 

[ 0 1 4 1 ] £<o # . i^lIf^jyMiM^ 

fl&HiH-cDa y h yX Y fcfth b \mt>&\ 
[0142] -# s fl^^fcoV^T^IIffcaLTtn 

yh7XM2-jres>i>£#>. #B«ii3>'h5xbs: 



lea y h 5x h^»fl^§til. . 
[ 0 1 4 3 ] £<TT\ «H^fett*«|a|-^B«fc:o^T« 

tistts 7 vy&JAXn-a yvyxv i>-WctifiK 
±mm-mmmxmB^tifz^ uz^y yy^jA 
xcoay h yxhm-$kiz^tzmimftmztiz> 
mc0ma. ^yyyx vvmmm mzi &m 

mmw&ft-^ayhyxh^mmzk^x. #B 
\%.*co y y J A X<7) a y h y X h i>mm% hh<?)t 

\z$-t h y yy& ; a x<mm<nwm,z£ o . wm& 

[oi44] l^Ls ^mtmrn^-y tux-mx. 
mm ioo- izxmmxn. ^yvyxvmmm^®. 
AmzximmzM-fi ^yhyx 

3yh7Xh5£^gP40)&W§€-g.^A. ^yh 
^xbjt^ii^o^^ai^^ii/s^^Bmtts 5^ 
A7^Xco3yb7Xh^-ifct^icotStil>o 

[0145]-^. rmmmm" nm&ixtm&k 
mt ztib amm* timmmx-im-xh h tztb , 

[oi46] Lfcj&s-Jt. mmmsoizi m^n 
i j a xisKMiztLmimx-wcti bth^m 
mzmtth; a xK/i/i-gct-i. . 

[0147] UfctfoT. *»£^E« : E-7 5 i-n>>- 

?^sa ioo- m^x. n-aimmmmifHzm 
mzn-^mm^xm^i zbizxm htitz , m 
nmzmm^timmxh i fflwmmw&wt 
ix . &mmmmm-m'mm<7)a y yyxy* 
Brj&oa y hyxb fcsm-ts 3 y h ^x h^mnmt 
mizmt. nMzmmmmix. am 

-7 * n v-?HSt:*^< x^r;w h yjmztfctz. b t 

i o . HaiB^wuBm^otBm^sriiii* ?t{±ftai^ 

l>t#i±. ifc«*fM§ tiimmz^-l h y vyj* J A 

[01] *fMH^)® 1 ^#BfIffiW#^a^»fe-fl» 

[H2] Hi t*L/t#BftffiW#^a^ h^-y * 
o ^*-aij5®!f t i h x yjv b yMa^^-ria 
[03] mmmtz & x 9 - * u ^ - a ^imbb-ti. 

EI 

[H4] *^Hj^2«#BmitMx#^^»frri> 

[05 3 #BSft#: (Xf77^x7y) £^f0 
[06] 3 is J; SS4 <D#B«fflf 



(13) 



mm^l 1-1 5 5849 



v m [Bin xyn h ymmzmmmmtm 



[H7 ] ^-ytviS-mM^MM^ftRiZ^tm. 




(A) ^MP-yay (dilation) M3L (B)xn- 


10 


m 1 


y'aV (erosion ) 11, (C) :t-7°-y?" (openin 


20 


M«Ilfl5 


g ) MSL (D) i/y? (closing ) MS 


21 




[us] t-ytvis-mmzm^mimmBi co- 


30 


M2mm 




100 






200 




[01 0}M«CDW&kZ<W#® (skeleton ; 


300 











[HI] [H3] 




BUMC2, 5} 



SUH(4, 7) 
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[04] 
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-J 



(C) 



ft'X) 

(D) 



X0AB 



^=0 x-1 A»N-1 A=N 

Q=4 QN - • " 



U|X0ABHX0AB) B }={ t =^=> A 



4 u 



